Single-crystal growths
The single crystals of Co3Sn2S2 can be grown by several methods [1] [2] [3] . In 2012, P. C. Canfield's group has grown this S-based crystal by self-flux method and reported some basic data on this compound 1 . In present study, we grew the crystals by two different self-flux methods. One is the method with the congruent composition. The other one is the method with Sn as flux 1, 3 . For the congruent composition, the samples were included in a graphite crucible sealed in a quartz tube. The stoichiometric samples (Co : Sn : S = 3 : 2 : 2) were heated to 1000 °C over 48 hours and kept there for 24 hours before being slowly cooled to 600 °C over 7 days. Some iodine was added to the samples for better reactions between the elements for homogenous alloying. The compositions of crystals were checked by energy dispersive X-ray spectroscopy (EDS). The composition of crystals is Co : Sn : S = 2.93 : 2 : 2, which is slightly lower than the nominal composition and is expected to show a slight p-doped effect on the transport behaviour. 
Structural characterizations

X-ray diffraction
The crystals were characterized by powder X-ray diffraction as single phase with a Shandite-type structure. Derived lattice parameters at room temperature are a = 5.3689 Å and c = 13.176 Å in hexagonal setting. Single crystals and orientations were assigned by single-crystal X-ray diffraction technique. However, we found that an unambiguous assignment of the threefold axis is virtually impossible without careful analysis of Bragg intensities. This is due to a very particular situation as the unit cell is virtually cubic but also the arrangement of atoms in the structure show very little or no deviation, respectively, from cubic symmetry. Accordingly deviations in intensities of Bragg peaks are reflected in a small subset and quite hard to identify (Fig. S2b) . As a final confirmation of the assignments a full data set was collected and the established model was refined (Table S1) . 
Topographic images from scanning tunneling microscopy
The high quality of the single crystals was further confirmed by scanning tunneling microscopy (STM) showing topographic image of the hexagonal array of the (0001) crystal surface. 
On the strong magnetic anisotropy
According to the magnetization measurements, one can see this material shows an extremely strong magnetic anisotropy. We would like to present our understanding on this behaviour.
In Co3Sn2S2, there are two different types of valence for Co atom. One is Co 0+ for metallic Co-Sn bonding, and the other is Co 2+ for covalent/ionic Co-S bondings 4 . For Co-S bonding, it is reported that there are strong correlations between electrons. LSDA + U calculations furthermore suggest a layered structural nature of the electron density distribution.
Actually, another experimental study 5 showed that replacing S by large-size Se results in a decrease of TC and coercive force of Co3Sn2S2, which gives a significant hint that the spins are inverted more easily as a direct effect of weakened coupling between the Co layers. At the same time, the so-called electron correlations in Co-S bonding become weaker upon changing to Co-Se bonding. This indicates a strong anisotropy in magnetic exchange interactions for this material.
Besides, a recent study 6 revealed that the ratio of effective and saturation magnetizations (peff/ps) and the scaled Curie temperature (tC) of the Co3Sn2S2 Shandite is much smaller than that expected from the universal relation for weak itinerant-electron ferromagnets (WIEFs). More specifically, it indicates that the ferromagnetism in the Co-based Shandite Co3Sn2S2 is much weaker than in conventional 3D WIEFs. We speculate that this is manifestation of the quasi-2D character of Co3Sn2S2 owing to its layered crystal structures.
Taken together, the layered crystal structure of Co3Sn2S2 results in strongly anisotropic electronic states and consequently quasi-2D character in the electronic and magnetic properties. In particular, this also results in a strong magnetic anisotropy.
Topological electronic structures by theoretical calculations
The electronic calculations were carried out based on the density functional theory using the Vienna ab-initio simulation package (VASP) 7 . The exchange and correlation energies were treated under the gradient approximation (GGA), following the Perdew-Burke-Ernzerhof parametrization scheme 8 . The calculations were performed using the experimentally measured lattice parameters in this study (a = 5.3689 Å and c = 13.176 Å). 
Dominating Berry curvature contribution to the intrinsic AHE
Since the intrinsic AHC is determined by the integral of the Berry curvature in the whole Brillouin zone, the best way to see the dominating contribution to AHE is to consider the Berry curvature distribution in k-space. Our calculations show that large Berry curvature arises mainly from the nodal-line like band anti-crossing (see Fig. 2 (d-e) in the main manuscript). Though the Berry curvature is not zero in some areas away from the nodal lines, it is rather very small compared to that from the nodal lines.
Furthermore, since the symmetry requirement for the existence of Weyl points is just the lattice translation symmetry, the only way to remove the Weyl points is to move one pair of Weyl points with opposite chirality to meet each other 9 . In the case of Co3Sn2S2, owing to the mirror symmetry and ferromagnetic structure, there are two important results for the band inversion: nodal lines and Weyl points. The only way to kill the Weyl points is to move this one pair of Weyl points on the nodal rings to the same k-point (see Fig. 2 (b) in the main manuscript), which also removes the band inversion and nodal rings.
We further show the Berry curvature contribution to the intrinsic AHE, as shown in Fig. S6 . The Berry curvature contribution is dominated by the nodal lines. Though there are some contributions from other areas, such as L and T points, they are very weak in comparison to those from the nodal lines. Therefore, the large Berry curvature from the nodal rings and Weyl points is robust as long as the band inversion is present. 
ARPES results and comparison with theoretical calculations
In order to check the accuracy of the DFT calculations, we also performed the angle resolved photoemission spectroscopy (ARPES) measurements on Co3Sn2S2. We show a comparison of the kz projected Fermi surface and energy dispersion along high symmetry lines of " − % − " and " − % − " between calculations and ARPES measurements. Fixing the energy at the Fermi level, one can see the good agreement of the Fermi surfaces from ARPES measurements and DFT calculations, as indicated in Fig. S7(b) . Besides, the good agreement is also obtained for the energy dispersion along high symmetry lines in a large energy window, see Fig. S7(c-d) .
Though the Weyl nodes above the Fermi level cannot be observed from the present ARPES results, the DFT calculation is accurate enough to explain the Weyl-related non-trivial intrinsic property of Co3Sn2S2. 
Transport measurements
In this study, the out-of-plane and angle-dependent transport measurements were performed, and the currents were always applied along the a-axis, e.g. I // x // (a axis = x axis), as shown in Fig. S8 . For the out-of-plane configuration, B // z // and I // x // . For the angle-dependent case, B // θ and I // x // , θ is the angle with respect to x // . Different crystals, grown by two self-flux methods and with different RRR (ρ300K/ρ2K) values, were used in this study.
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[2110] We used the five-probe method to measure the Hall signal to try to balance the longitudinal voltage drops. However, in practical measurements there still is weak longitudinal voltage drops. In order to obtain the accurate Hall data, we further applied the procedure of (anti-) symmetrization to extract the odd and even parts of the observed signal. For longitudinal charge resistivity, the ρ-B is odd and ρH-B is even, and we can extract the pure Hall component using ρH
= [ρH(B) − ρH(−B)]/2, while the pure charge resistivity component using ρ= [ρ(B) + ρ(−B)]/2.
The extracted results are shown in Fig. S9 . The saturation and coercive fields of the loop behaviour for magnetization and Hall resistivity were determined by magnetic and transport measurements, as shown in Fig. S10 .
There is a transition of carrier type in Co3Sn2S2 with temperature. At high temperatures (50 K < T < TC), the Hall signal shows a linear field-dependent behaviour after saturation (see Fig.  S11a ). Hole carriers dominate the transport. At low temperatures (T < 50 K), a notable non-linear field dependence of the Hall resistivity is observed (see Fig. 1f in the main manuscript) . This indicates the coexistence of hole and electron carriers. The electron carriers appear at low temperatures. The single-band and two-band models were thus applied to extract the pure anomalous Hall resistivity, carrier densities and mobilities, for high-temperature and lowtemperature cases, respectively.
The pure anomalous Hall resistivity (ρH A ) was derived by extrapolating the high-field part of ρH back to zero field for the data recorded above 50 K, as shown in Fig. S11 . The anomalous Hall conductivity was calculated by σH
. Here ρH A is the anomalous Hall resistivity at zero field; ρ is the longitudinal charge resistivity at zero field. The σ dependence of σH A of our material has been discussed in the framework of unified model, as shown in Fig. S12 .
The semi-metallicity of Co3Sn2S2 is investigated. First, a resistance increase in the high magnetic fields is observed at low temperatures (Fig. 1d in the main manuscript) . This exhibits the common behavior of semi-metallic materials. The positive, non-saturated magnetoresistance (MR) observed (Fig. 1e in the main manuscript) indicates a semi-metallic behaviour 10, 11 . From
the Hall data measured at 2 K (Fig. 1f in the main manuscript) , we further observe a notable nonlinear behaviour of the Hall trace with increasing magnetic field, indicating the existence of two types of carriers (electrons and holes). Indeed, the theoretical calculations (Fig. 1b in the main manuscript) indicate there are two relatively small Fermi surfaces of holes and electrons.
We thus applied the two-band model 12 below to extract the densities of both carriers.
Here B is applied magnetic field, σ(B) is longitudinal charge conductivity, σH(B) is anomalous Hall effect, nh is carrier concentration of holes and µh is carrier mobility of holes, ne is carrier concentration of electrons and µe is carrier mobility of electrons.
The best-fitted results are as follows:
The densities of holes and electrons thus obtained -as well as the total charge carrier density -are not high. Furthermore, the holes and electron densities are closely comparable in magnitude. These relatively low carrier densities further confirm the semi-metallicity of Co3Sn2S2 with near compensated carriers. The related results at 2 K are shown in Table S2 . 
Fig. S12. σ dependence of σH
A in the framework of unified model 13, 14 . Here we use the absolute amplitudes of σH A without the negative sign. The data of other materials were taken from references and therein 15, 16 . Our present result shows a σ-independent σH A below 100 K, i.e., σH A ~ (σ) 0 = constant. Our data matches the prediction of the model. Co3Sn2S2 is located into the intrinsic regime dominated by the Berry-phase curvature, not by the extrinsic scattering events. Here the Berry-phase curvature just comes from the Weyl nodes and gapped nodal lines with band anticrossing in Co3Sn2S2.
Anomalous Hall conductivity-dependence of anomalous Hall angle (AHA)
Comparison of our σH A -dependent AHA results and previously reported data for other AHE materials was performed. The reported data were taken from references that can be found in Table S3 . The magnetoresistance was measured with current along a-axis and magnetic field along caxis in static high magnetic fields up to 37 T at low temperatures. The SdH oscillations have been observed in Fig. S13a . The oscillations are clearly visible by subtracting a cubic polynomial from the resistivity data. The extracted amplitudes of the SdH oscillations as a function of the inverse magnetic field are shown in Fig. S13b . The fast Fourier transform (FFT) of the SdH oscillations identifies two fundamental frequencies at 104 T (a) and 198 T (b). It can be seen that the amplitude of the peak corresponding to 198 T decreases rapidly with temperature compared to the 104 T peak. We fit the temperature dependent peak amplitudes with the Lifshitz-Kosevich formula to obtain effective mass of 0.98m0 and 3.9m0 for 104 T and 198 T frequencies, respectively.
The extremal cross section area of the Fermi surface perpendicular to the applied magnetic field is directly related to the frequency of the quantum oscillations. We further performed the calculations on the energy dependence of frequency with magnetic field along c-axis. Figure S14 shows some related frequencies. In Fig S14b and + . We tabulate all these quantities for the two fermi surfaces in Table S4 . 
Non-collinear magnetic structures
Inspired by the weak anomalous magnetic transition (Fig. S4a ) in this Kagomé-lattice compound, we further considered the possible non-collinear magnetic structures. We increased the angle with respect to c-axis and changed the collinear structure to non-collinear ones. With increasing tilting angle, we found the total energy increases. Figure S15 shows a comparison between collinear (along c-axis) and special non-collinear (along Co-S bonding) magnetic structures. The total energy difference between two cases is small. Both cases have anomalous Hall conductivity σyx > 1000 Ω -1 cm -1 and the σyx are close to each other. These results mean the existence of Weyl points and large σyx are robust against the change of magnetic structure in Co3Sn2S2. 
